With both a classic DNA preparation protocol (including removal of paraffin wax and protein digestion) and a DNA
Improved current methods for amplification of DNA from routinely processed liver tissue by PCR Xavier de Lamballerie, Franqoise Chapel, Catherine Vignoli, Christine Zandotti Abstract With both a classic DNA preparation protocol (including removal of paraffin wax and protein digestion) and a DNA extraction protocol with Chelex 100, the hepatitis B virus genome was searched for using the polymerase chain reaction (PCR) in 30 samples of paraffin wax embedded liver tissue from patients with chronic hepatitis. The classic protocol was more sensitive than the rapid Chelex 100 procedure (10 v six positive samples). A third protocol, including removal of paraffin wax, protein digestion, and Chelex 100 treatment of the digestion solution before PCR, was more sensitive than the others (16 positive samples). It is concluded that it could therefore be helpful for PCR analysis of paraffin wax embedded liver tissue. ( Final identification of PCR products was performed with the GEN ETI K DEIA microplate assay (Sorin Biomedica, Saluggia, Italy)7 including hybridisation at 550C to a specific probe, MD09 (5')-GGCCTCAGTCCGTTTCTC-TTGGC. 6 The second protocol included removal of paraffin with xylene and digestion of samples with proteinase K but no DNA extraction step, as previously described.3 Primary PCR was performed with this digestion solution. Amplification conditions were those described earlier.
In the third protocol, after removal of paraffin with xylene and digestion with proteinase K, DNA was extracted twice with phenol-chloroform and precipitated in ethanol before PCR.
In the last protocol, the removal of paraffin with xylene and proteinase K digestion steps were followed by Chelex 100 treatment of the digestion solution: the solution from proteinase K digestion was mixed with an equal volume of Chelex 100 solution, boiled for 15 minutes, centrifuged (13 500 x g for 10 minutes), and used for PCR.
Results
Six samples were positive with the first protocol and a further four samples (total 10 samples) were positive with the second protocol. Positive results of PCR are of great diagnostic relevance, but the interpretation of negative results must be prudent as the sensitivity of the method is manifestly low when this kind of sample is used.3 Numerous modifications can improve this sensitivity, but preparation of DNA is the crucial one. A rapid preparation protocol, which is adapted from our previously described one step microbial DNA extraction method with Chelex 100, has been recently proposed, but not specifically tested for liver tissue or compared with current methods.
Our results enabled us to draw the following conclusions: (a), the one step DNA extraction method with Chelex 100 should not be used alone for PCR analysis of paraffin wax embedded liver tissue because its sensitivity is very low. This is consistent with the fact that, in our experience, the Chelex 100 treatment is not efficient for the extraction of DNA from most fresh or fixed solid tissues; (b), the current method involving removal of paraffin wax and protein digestion was more efficient, and its sensitivity was not modified when DNA was extracted with phenol-chloroform and precipited in ethanol before PCR; (c), a major improvement of sensitivity was obtained with a protocol including three steps before PCR-namely, removal of paraffin wax with xylene; protein digestion with proteinase K; and DNA extraction with Chelex 100. A possible explanation for the fact that a classic DNA extraction step did not improve the sensitivity is the inactivation of Thermus aquaticus polymerase inhibitors during treatment with Chelex 100.
We believe that this simple method will be helpful for PCR analysis of paraffin wax embedded liver tissue, and possibly for PCR analysis of other such processed tissues. 
